We studied the effect of a patient forgetting to take acarbose and also investigated whether there is any benefit in taking it within certain time periods after a meal. The subjects consisted of 10 volunteers and the tests were conducted during lunch periods. Over 6 test days the subjects ingested breakfast (100 kcal; carbohydrate 78%) and lunch (624 kcal; carbohydrate 56%) each day. On the first test day, as a control, no acarbose was given. Blood was drawn 7 times to determine the levels of plasma glucose and immunoreactive insulin (IRI) (just before and after a meal, and after 30 minutes, 45 minutes and 60 minutes, 90 minutes, and 120 minutes after a meal). The same 10 subjects then took 100 mg of acarbose just before a meal, and 30 minutes, 45 minutes and 60 minutes after starting a meal respectively on different days. The levels of plasma glucose and IRI were measured for the 7 blood drawing times. The levels of plasma glucose of the subjects who took acarbose just before a meal were significantly lower at the 5 times, from just after meal to 90 minutes after starting time of a meal, compared to the controls. The levels of IRI in the subjects who took acarbose just before meals were lower at all times compared to the controls and other intakes. There was no significant difference in the area under the blood concentration-time curve (AUC0-120)1of plasma glucose during the 120 minute period after starting a meal between the subjects who took acarbose just before a meal, just after starting a meal, and 30 minutes after starting a meal. It was found that taking acarbose was therefore the most effecctive just before a meal but, if this is forgotten, it can still be effective if taken 15-30 minutes after starting a meal.
Introduction
Acarbose is an a-glucosidase inhibitor (a-GI) which reduces postprandial hyperglucose by inhibiting a-amylase in the saliva and pancreatic juice involved in carbohydrate digestion, and glucoamylase, sucrase and maltase, etc. in the microvillus of the small intestine1,2). a-GI has the maximum effect when it is mixed with ingested food. As a rule, it should be dosed "j ust before a meal"). There are some difficulties in making it a habit for patients to take acarbose immediately before a meal in their daily life. It is necessary to orient them thoroughly on how to take acarbose. Dose compliance means taking the correct amount of drug at the correct time, but we must pay attention to how to react to the case of a patient forgetting to take a drug.
For a-GI, therefore, it should be thoroughly explained to take acarbose just before a meal, and what to do if a patient forgets to take it. Medical opinion is not specific on how should they instructed in that case, such as "Do not take'"), "Take during a meal''5,6),"Take within 15 minutes after starting a meal, and after that do not take it"). In this study, we performed a comparison of the changes in level of plasma glucose (Glucose Oxidase) and immunoreactive insulin (IRI, Immuno Radio Metric Assay) just before a meal and after a meal using 100 mg acarbose (GlucobayTM, Bayer Pharmaceuticals, Inc.) to consider if a patient can take it after a meal when they forget to take it just before.
Materials and Methods
The subjects were 10 volunteers (M/F=4/6). We explained the testing and had their written informed consent. They indicated either impaired glucose tolerance (IGT=3) or normal glucose tolerance (NGT=7) in a 75 g oral glucose tolerance test (OGTT) as shown in Table 1 . They showed normal in clinical testing, and three of them were smokers.
Retort food was prepared and used on the testing days. The subjects took a 100 kcal breakfast (unpolished rice gruel; carbohydrate 78%, protein 14%, lipid 8%) at 7 a.m. and a 624 kcal lunch (hamburger steak, rice and clam chowder ; carbohydrate 56%, protein 24%, lipid 20%) at 12 p. m. each time. The test was performed after taking lunch. The subjects were ordered to abstain from wine and snacks. They took their lunch for the test over 15 minutes and were divided into 6 groups: intake I (intake 100 mg acarbse just before a meal), intake II (just after a meal, or 15 minutes from starting time of a meal), intake iIII (30 minutes from starting time of a meal), intake N(45 minutes from starting time of a meal) and intake V (60 minutes from starting time of a meal) and 
Discussion
In this study, the subjects who had no experience with acarbose and no disease in their digestive system were chosen. They also were not symptomatic of flatulence and an increase in flatus, which are side effects of acarbose. Gastric excretion ability tests for the subjects were not carried in out this study. But, they took the same breakfast and lunch for the tests, because gastric excretion ability, the content of meals (nutrient rate) and its fluidity, etc. were supposed to influence the intake time and the effects. The same breakfast is able to eliminate the effects to the plasma glucose level before lunch. Calorie intake in daily life due to gender differences may be different. But, in order to obtain the effect of a medicine when taking certain calories, the same meals were taken in this test. Breakfasts and lunches for the testing were prepared to have 55% or more carbohydrate, because the effect of oc-GI has an extremely high correlation with the intake of glucose and gave an high degree of effectiveness in 55 % or more carbohydrate). During the testing days the subjects were given instructions to avoid extreme actions in order not to influence energy consumption. Pedometers were used to confirm that there was no significant difference between testing days. As a result, no significant difference could be found. The increase of the plasma glucose level after taking lunch was inhibited effectively by dosing acarbose just before a meal, and dosing acarbose just before a meal was the most effective.
The results show also an inhibited increase in plasma glucose after taking an acarbose within 15-30 minutes after starting time of a meal. This reflects on the nature of acarbose to be completely broken down within 10 minutes in a disintegration testing, and is extremely easy to dissolve in water9). It is mixed in stomach and reaches the small intestine in 15 minutes or later.
When comparing AUCo-12o of plasma glucose, the values for just before a meal, just after a meal and, 30 minutes after starting time of a meal were lower than those of controls and other dosing times, and that there is no significant difference between these three times. The plasma glucose of 30-15 i s no significant difference between these each times. This is a valuable result because it shows that dosing at 15-30 minutes after starting time of a meal can also correct plasma glucose.
Intake just before a meal showed lower changes in the IRI level compared to controls. In other groups, the IRI level became lower after 15-30 minutes similar to the plasma glucose level, which shows that slow glucose absorption by acarbose is involved. The results show that an acarbose intake after a meal can control IRI level.
In an animal test, it was reported2)that an acarbose intake after a meal can control plasma glucose, although the intake during a meal has the strongest effect in adjusting the increase in plasma glucose. In studies on humans, C.Rosak et al. recently reported that the maximum effect can be obtained when acarbose is dosed when starting a meal or at within 15 minutes after starting time of a meal10). In this way, it has been recognized that the acarbose intake in a short time after a meal bring about the depression of the increasing plasma glucose level.
In this study, we formed that acarbose intake at 30 minutes after starting time of a meal is effective. Our results that it is most effective to take acarbose just before a meal but the patient may be instructed that, "it can still be effective if taken within 15-30 minutes after starting time of a meal" even if a patient forgets to take acarbose.
Because this test was made by volunteers, it is necessary to do further studies to see if the same results can be achieved in a clinical setting.
